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The Effect of Glucocorticoid on the Change of Nitric Oxide and Cytokine
Levels in Induced Sputum from Patients with Bronchial Asthma
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Sock Young Lee, M.D., Soon Seog Kwon, M.D., Young Kyoon Kim, M.D.,
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Background : It has been well known that bronchial asthma is a chronic airway inflammatory disorder. Re-
cently, sputum specimen induced with hypertonic saline was introduced as a simple and useful noninvasive me-
dium to investigate airway inflammation and symptom severily in patients with asthma. We examined the eo-
sinophil, eosinophil cationic protein (ECP), interleukin(IL)-3, IL-5, granulocyte-macrophage colony-stimulat-
ing factor (GM-CSF), and nitric oxide (NO) derivatives in induced sputum from patients with. bronchial
asthma in order to determine the role of NO and various inflammatory cytokines as a useful markers of airway
inflammation or changes in pulmonary function tests and symptoms.

Methods : A total 30 patients with bronchial asthma received oral prednisolone 30 mg daily for 2 weeks.
Forced expiratory volume in one second (FEV,), total blood eosinophil count, and induced sputum eosinophil
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count, ECP, IL-3, IL-5, GM-CSF, and NO derivatives were determined before and after the administration of
prednisolone.
Results ; Of the 30 patients, 13 (43.3%) were male and 17 (56.7% ) were female. The mean age of patients
was 41.8 years (range 19-64 years). Two patients could not produce sputum at the second study and 3 could
not be followed up after their first visit. Two weeks after the prednisclone administration, there was a signifi-
cant increase in FEV, (% of predicted value) from 78.1 +20.6 % to 90.3+18.3 % (/<0.001). The eosinophil
percentages in induced sputum were significantly decreased after treatment with prednisolone, with values of
56.1£27.2 % versus 29.6+21.3 % (P< 0.001), and ECP were 134.5+68.1 ug/L versus 41.5+424 ng/L
(P<0.001) respectively. After the prednisolone treatments, the eotaxin concentration also showed a decreasing
tendency from 26.7 +£12.8 pg/ml to 21.7 + 8.7 pg/ml. There was a decreasing tendency but no significant differ-
ences in total blood eosinophil count (425.7 +265.9 vs 287.7 +294.7) and in the concentration of NO derivatives
(704 +44.6 umol/L vs 91.5+48.3 1 mol/L.) after the prednisolone treatments. IL-3, IL-5, GM-CSF were un-
detectable in the sputum of most subjects either before the prednisolone treatments or after the treatments.
Before the prednisolone treatments, a significant inverse correlation was observed between FEV1 and spu-
tum ECP (r=-0.364, P<(0.05) and there was a significant correlation between sputum ecsinophils and eotaxin
{r=0.369, P<0.05)
Conclusion : The eotaxin and ECP concentration in induced sputum may be used as markers of airway in-
flammation after treatments in bronchial asthma. In addition, the measurement of sputum eosinophil percent-
ages is believed to be a simple method displaying the degree of airway inflammation and airway obstruction be-
fore and after the prednisolone treatment in bronchial asthma. However, unlike exhaled NO, the examination of
NO derivatives with Griess reaction in induced sputum is considered an ineffective marker of changing airway
inflammation and obstructing symptoms. ( Tuberculosis and Respiratory Diseases 2000, 48 | 922-931)
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Table 1. Effects of prednisolone treatment on FEV, and sputum parameters in patients with

asthma.

Pre-Steroid

Post-Steroid

FEV,, % predicted 78.1 £20.6** 90.3+18.3**
Blood Eosinophil, /mm? 425.7 +265.9 287.7 +£294.7
Sputum Eosinophil, % 56.1 £27.2** 29.63+21.3**
ECP, ug/L 134.5+68.1%* 41.5+42.4%*
Eotaxin, pg/ml 26.7+12.8 21.7+8.7
NO derivatives, zm/L 70.4+44.6 91.5+48.3
IL-3, pg/ml ND

IL-5, pg/ml ND
GM-CSF, pg/ml ND

FEV,=forced expiratory volume in 1 second ; ECP=eosinophilic cationic protein ; NO deriva-
tives=sputum nitrite and nitrate ; ND = not detectable ; *P<0.05 **P<0.001

g o
1. chdexiel 8§y

FEAGANE AT ZjRARY 81 3035 9
= 139(43.3%), AA= 179(56.7% ) 01$ia 9
B¥E 19458 64AAId o] Jadse 41.8
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7} 199 (63.3% ) o1 A G4 A48 Ysicth

g &2t 305 29A HEA] 590 ALdEUE
g, olF 282 30%o1d F=ARHAE AASIA
% AgE qHEE deH, YA 39 e
2] egsict. REARZAG ZHSUEE B85 4
Ak} ofAof) o3 #a48-2 gigic).

2. Y=L SR ot 12 LM SIY(FEV,)
I HE & Ao s

R Ee] B 129 =84 $7]%(% of pre-
dicted value)2 THcU&EE B4% 78.1+20.6
%ol A 90.3+18.3% 2 A=A} (P<0.001). ¥

F % 398 34 49 15%0len, 37
% ZAPRSE 9Al o] 425.7+265.9904
287.7£294.72 i BAHE RIoU BAAL
2 F9)31A 9tH(P=0.098) (Table 1).

3. ZECUSRN ot SEAThY HBWHSH)
i)

B FEATY ZAFEIEE A RoF 561+
27.2% N4 29.6+£21.3% 2 o)A BASUCHP
<0.001) (Table 1).

ABRA%F] FEAYY nitric oxided] FF FE
9% Aok AU (70.44£44.6 1 mol/L vs 91.5
+48.3 pmol/L) (P=0.077) (Table 1). Aghj
B ECP 5+ TP U4 $9% 13454681
pg/LolA 41.5+42.4 ug/L2 2131 248
21} (P<0.001), Al HFE eotaxin T 26.7
+12.8 pg/ml oA 21.7+8.7 pg/ml2 Ao R
FAF ol idloy ZAashs A BIH(P
=(.157) (Table 1).

Ay IL-3, IL-5, GM-CSF& o329 #xld
A} &A= A FATH(>95%).
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Fig. 1. Relationship between baseline(pre-ster-
oid) FEV, and levels of ECP in induced
sputum in patients with asthma(r=-0.
364, P<0.05, n=30).
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Fig. 2. Relationship between percentage of eosin-
ophil and ectaxin level in induced sputum
in patients with ashtma before predniso-
lone admini-stration{r=0.369, P<0.05, n
=30).
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-3, IL-5, GM-CSF& td8} thf-2oll A &45R]
esk=tl, Konno £%& 29 cytokine Al A}
IL-5, IL-6, ECP& 330} 3l 14 $xloA Z4
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ECP, IL-3, IL-5, GM-CSF, z18l3, NO fe4&
F7g3tact.

Z =

PAERE A 138 (43.3%), A= 173 (56.
7%)°19 AHEIEE 19AREH 64M7AG o
FFEHL 41.8A4c) 3093 23S T G}
A Ago] AFHA W9k, 3P TR DEE &
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